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CLAIMS 



(57) [Claim(s)] 

[Claim 1] It is car-body oscillating reduction equipment which reduces vibration which is applied to 
an engine equipped with two or more gas columns, originates in dispersion in the combustion 
condition between these gas columns, and is produced in said engine. A combustion dispersion 
detection means to generate the combustion dispersion signal which detects each combustion 
condition of said gas column separately, and has a period corresponding to said period of vibration 
by these detecting signals, A control signal generating means to generate the periodic wave signal for 
control which has the property of negating said vibration with said combustion dispersion signal 
which this combustion dispersion detection means outputs, Car-body oscillating reduction equipment 
characterized by consisting of auxiliary machinery which it connects with the output shaft of said 
engine through a power transmission device, and said periodic wave signal for control is supplied, 
and generates load torque based on this. 

[Claim 2] It is car-body oscillating reduction equipment characterized by for said combustion 
dispersion detection means to output the rotational-speed signal with which said engine rotation 
speed-detection means changes in proportion to the strength [ each gas column ] of combustion 
including an engine rotation speed-detection means and a combustion dispersion operation means in 
car-body oscillating reduction equipment according to claim 1 , and for said combustion dispersion 
operation means to output said combustion dispersion signal which is proportional to the strength 
[ each gas column ] of combustion from said rotational-speed signal. 

[Claim 3] It is car-body oscillating reduction equipment characterized by being constituted by means 
by which said combustion dispersion detection means detects the engine roll acceleration for said 
every gas column in car-body oscillating reduction equipment according to claim 1. 
[Claim 4] It is car-body oscillating reduction equipment characterized by to make it change so that it 
may become the wave in which is equipped with a means to by_which said control signal generating 
means adjusts the phase of said periodic wave signal in car-body oscillating reduction equipment 
given in any 1 term of claims 1-3, and a means adjust the amplitude of said periodic wave signal, and 
said periodic wave signal has a reverse property to the waveform characteristic of said vibration with 
each of these means. 

[Claim 5] Car-body oscillating reduction equipment characterized by for said phase adjustment 
means performing adjustment actuation first, and then said amplitude adjustment device performing 
adjustment actuation in car-body oscillating reduction equipment according to claim 4. 
[Claim 6] In car-body oscillating reduction equipment according to claim 4, the phase obtained with 
said phase adjustment means, and the amplitude obtained with said amplitude adjustment device The 
storage means with which said control signal generating means is equipped memorizes, and said 
periodic wave signal is generated using this memorized value in the usual oscillating reduction 
control. Car-body oscillating reduction equipment characterized by being constituted so that said 
control signal generating means may readjust about a phase and the amplitude, when it becomes 
beyond the default value to which combustion dispersion of each of said gas column was set 
beforehand. 

[Claim 7] It is car-body oscillating reduction equipment characterized by said periodic wave signal 
for control being a sine wave in car-body oscillating reduction equipment given in any 1 term of 
claims 1-6. 
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[Claim 8] It is car-body oscillating reduction equipment characterized by said periodic wave signal 
for control being a duty 50% square wave in car-body oscillating reduction equipment given in any 1 
term of claims 1-6. 

[Claim 9] It is car-body oscillating reduction equipment characterized by said auxiliary machinery 
being an AC dynamo in car-body oscillating reduction equipment given in any 1 term of claims 1-8. 
[Claim 10] Car-body oscillating reduction equipment characterized by controlling the field current of 
said AC dynamo in car-body oscillating reduction equipment according to claim 9. 
[Claim 1 1] Car-body oscillating reduction equipment characterized by controlling the load current of 
said AC dynamo in car-body oscillating reduction equipment according to claim 9. 
[Claim 12] It is car-body oscillating reduction equipment which reduces vibration which is applied to 
an engine equipped with two or more gas columns, originates in dispersion in the combustion 
condition between these gas columns, and is produced in said engine. A combustion dispersion 
detection means to detect a combustion dispersion signal including the periodic change 
corresponding to said period of vibration, The oscillatory wave form drawing means which takes out 
the wave corresponding to said vibration with said combustion dispersion signal which this 
combustion dispersion detection means outputs, A control signal generating means to generate the 
periodic wave signal for control which has the property of negating said vibration using the output 
signal of said oscillatory wave form drawing means, Car-body oscillating reduction equipment 
characterized by consisting of auxiliary machinery which it connects with the output shaft of said 
engine through a power transmission device, and said periodic wave signal for control is supplied, 
and generates load torque based on this. 

[Claim 13] It is car-body oscillating reduction equipment which said combustion dispersion 
detection means is a car component influenced of said vibration generated with said engine in car- 
body oscillating reduction equipment according to claim 12, and is characterized by said oscillatory 
wave form drawing means being a filter means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention reduces the 0.5th so-called vibration of the engine which 
originates in combustion dispersion of each gas column, and is generated at the time of idling 
actuation of the engine which has two or more gas columns especially, and low loading actuation 
about car-body oscillating reduction equipment, and relates to the car-body oscillating reduction 
equipment which has improved the degree-of-comfort nature at the time of the idling in cars, such as 
a truck, etc. 
[0002] 

[Description of the Prior Art] For example, the effect of the 0.5th so-called vibration which has two 
or more gas columns carried in cars, such as a truck, and which originates in combustion dispersion 
of each gas column, and is generated especially by the diesel power plant at the time of idling 
actuation becomes remarkable. In a Prior art, a means to reduce such the 0.5th vibration is not 
proposed specially. Moreover, as a similar technique, there is torque control equipment of the engine 
which these people proposed previously (the Provisional-Publication-No. No. 212723 [ 63 to ] 
official report). This torque control equipment controls the torque fluctuation produced in the 
combustion pressure fluctuation at the time of operation etc., and, thereby, reduces vibration of a 
cylinder block. 
[0003] 

[Problem(s) to be Solved by the Invention] In a Prior art, the equipment which reduces the 0.5th 
vibration which appears notably at the time of idling actuation of the diesel power plant carried in 
cars, such as a truck, does not exist as mentioned above. Generally, when it becomes the wave which 
has a number equal to the number of the numbers of gas columns of fluctuation peaks about 720 
degrees of crank angles when there is dispersion in a combustion condition between gas columns, 
and there is no dispersion in a combustion condition between gas columns, in the same loaded 
condition, said fluctuation peak of the waveform characteristic of the rotational speed of the engine 
equipped with two or more gas columns is lost, and it serves as a wave of the almost same height. By 
the way, as for the amount of supply of the fuel which is one of the factors which determines a 
combustion condition, the always same amount is not supplied about all gas columns. For example, 
in a gasoline engine, when the fuel of a specific gas column may decrease with the configuration of 
an intake manifold in a carburetor etc. and it distributes a fuel by injection, according to the initial 
property and aging of an injector, dispersion may arise in the flow characteristics of a fuel, and the 
fuel of a specific gas column may decrease. Moreover, also by the diesel power plant, since 
dispersion arises in the flow characteristics of a jet pump and an injector, the fuel of a specific gas 
column may decrease. Thus, if the fuel amount of supply of a gas column differs in the engine which 
has two or more gas columns, dispersion in a combustion condition will occur between gas columns, 
and the 0.5th vibration will occur by this. Engine torque is made into dispersion and, specifically, 
excitation of the engine is carried out in the roll direction of the circumference of an axle by that 
combustion of a specific gas column is strong, or that it is weak, for example, a 4-cylinder engine — 
setting — the rotational speed — 750r.p.m it is — supposing — an excitation period ~ 160 ms It 
becomes and the frequency is set to 6.25Hz. Since this frequency turns into oscillation frequency 
near engine roll characteristic value, an engine resonates in the roll direction. Moreover, in being FR 
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vehicle, it resonates in the roll direction not only to an engine but to a car body. Thus, the 0.5th 
vibration occurs. This 0.5th vibration is sensed especially remarkable [ for crew ] at the time of 
engine idling actuation, gives extraordinary displeasure to crew, and makes the degree of comfort of 
a car the worst thing. 

[0004] If dispersion in the fuel amount of supply for every gas column is abolished to the problem of 
the above-mentioned degree-of-comfort nature, the 0.5th vibration can be lost and degree-of-comfort 
nature can be improved. For example, in a gasoline engine, the 0.5th vibration can be lost to some 
extent by performing control which adjusts the injection quantity according to a gas column using 
electronics control. However, by the diesel power plant, electronics control was difficult, and 
conventionally, adjustment of dispersion in the fuel amount of supply for every gas column of a fuel 
investigated the flow characteristics combining the jet pump and the injector, and was performed by 
repeating the activity of changing and readjusting combination. Thus, it had the fault that the 0.5th 
vibration could not be reduced effectively while the equipment configuration of losing the 0.5th 
vibration by abolishing dispersion in the fuel amount of supply had bad effectiveness. 
[0005] The purpose of this invention carries out direct inhibition of the 0.5th vibration itself at the 
time of idling actuation of the engine which has two or more gas columns, and low loading, and is to 
offer the car-body oscillating reduction equipment which can reduce the 0.5th vibration. 
[0006] 

[Means for Solving the Problem] The 1st car-body oscillating reduction equipment concerning this 
invention is applied to an engine equipped with two or more gas columns. It is car-body oscillating 
reduction equipment which reduces vibration which originates in dispersion in the combustion 
condition between these gas columns, and is produced in said engine. A combustion dispersion 
detection means to generate the combustion dispersion signal which detects each combustion 
condition of said gas column separately, and has a period corresponding to said period of vibration 
by these detecting signals, A control signal generating means to generate the periodic wave signal for 
control which has the property of negating said vibration with said combustion dispersion signal 
which this combustion dispersion detection means outputs, It consists of auxiliary machinery which 
it connects with the output shaft of said engine through a power transmission device, and said 
periodic wave signal for control is supplied, and generates load torque based on this. The 2nd car- 
body oscillating reduction equipment concerning this invention is set to said 1st equipment 
configuration. Said combustion dispersion detection means includes an engine rotation speed 
detection means and a combustion dispersion operation means. An engine rotation speed detection 
means outputs the rotational-speed signal which changes in proportion to the strength [ each gas 
column ] of combustion, and said combustion dispersion operation means is constituted so that the 
combustion dispersion signal which is proportional to the strength [ each gas column ] of combustion 
from said rotational-speed signal may be outputted. The 3rd car-body oscillating reduction 
equipment concerning this invention is constituted in said 1st equipment configuration by means by 
which said combustion dispersion detection means detects the engine roll acceleration for said every 
gas column, the 4th car-body oscillating reduction equipment concerning this invention — said the 1- 
said control signal generating means is equipped with a means adjust the phase of said periodic wave 
signal, and a means adjust the amplitude of said periodic wave signal, and in any 3rd one equipment 
configuration, it is constituted so that it may be made to change so that it may become the wave in 
which said periodic wave signal has a reverse property to the waveform characteristic of said 
vibration with each of these means. In said 4th equipment configuration, the 5th car-body oscillating 
reduction equipment concerning this invention is constituted so that said phase adjustment means 
may perform adjustment actuation first and then said amplitude adjustment device may perform 
adjustment actuation. The amplitude from which the 6th car-body oscillating reduction equipment 
concerning this invention was obtained with the phase obtained with said phase adjustment means in 
said 4th equipment configuration, and said amplitude adjustment device The storage means with 
which said control signal generating means is equipped memorizes, and said periodic wave signal is 
generated using this memorized value in the usual oscillating reduction control. When it becomes 
beyond the default value to which combustion dispersion of each of said gas column was set 
beforehand, it is constituted so that said control signal generating means may readjust about a phase 
and the amplitude, the 7th car-body oscillating reduction equipment concerning this invention — said 
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the 1- in any 6th one equipment configuration, it is characterized by said periodic wave signal for 
control being a sine wave, the 8th car-body oscillating reduction equipment concerning this 
invention — said the 1- in any 6th one equipment configuration, it is characterized by said periodic 
wave signal for control being a duty 50% square wave, the 9th car-body oscillating reduction 
equipment concerning this invention — said the 1- in any 8th one equipment configuration, it is 
characterized by said auxiliary machinery being an AC dynamo. The 10th car-body oscillating 
reduction equipment concerning this invention is characterized by controlling the field current of 
said AC dynamo in said 9th equipment configuration. The 1 1th car-body oscillating reduction 
equipment concerning this invention is characterized by controlling the load current of said AC 
dynamo in said 9th equipment configuration. The 12th car-body oscillating reduction equipment 
concerning this invention is applied to an engine equipped with two or more gas columns. A 
combustion dispersion detection means to be car-body oscillating reduction equipment which 
reduces vibration which originates in dispersion in the combustion condition between these gas 
columns, and is produced in said engine, and to detect a combustion dispersion signal including the 
periodic change corresponding to said period of vibration, The oscillatory wave form drawing means 
which takes out the wave corresponding to said vibration with said combustion dispersion signal 
which this combustion dispersion detection means outputs, A control signal generating means to 
generate the periodic wave signal for control which has the property of negating said vibration using 
the output signal of said oscillatory wave form drawing means, It consists of auxiliary machinery 
which it connects with the output shaft of said engine through a power transmission device, and said 
periodic wave signal for control is supplied, and generates load torque based on this. In said 12th 
equipment configuration, said combustion dispersion detection means is the car component 
influenced of said vibration generated with said engine, and the 13th car-body oscillating reduction 
equipment concerning this invention is characterized by said oscillatory wave form drawing means 
being a filter means. 
[0007] 

[Function] With the car-body oscillating reduction equipment by the above-mentioned 1st - the 1 1th 
this invention A combustion dispersion detection means detects the combustion condition for every 
gas column using fluctuation of an engine speed. Search for the dispersion and then a control signal 
generating means asks for the 0.5th period of vibration using the acquired combustion dispersion 
signal. Generate periodic wave signals for control, such as a sine wave for determining a phase and 
the amplitude and finally negating the 0.5th vibration, supervising combustion dispersion, auxiliary 
machinery is made to generate load torque by this periodic wave signal, and the 0.5th vibration of an 
engine is controlled. With the car-body oscillating reduction equipment by said 12th and 13th this 
inventions The oscillating element which includes the 0.5th vibration from the part of the car directly 
influenced of the 0.5th vibration with a combustion dispersion detection means is detected. Generate 
the periodic wave signal for control for negating the 0.5th vibration for the wave of a 0.5th 
oscillating component with a control signal generating means based on drawing and this wave with 
an oscillatory wave form drawing means, auxiliary machinery is made to generate load torque by this 
periodic wave signal, and the 0.5th vibration of an engine is controlled. 
[0008] 

[Example] Below, the example of this invention is explained based on an accompanying drawing. 
[0009] The block diagram showing theoretically the configuration of the car-body oscillating 
reduction equipment which drawing 1 requires for this invention, and drawing 2 are drawings 
showing concretely the configuration of this car-body oscillating reduction equipment. 
[0010] As shown in drawing 1 , car-body oscillating reduction equipment synchronizes with the 
crank angle of the engine 1 which has two or more gas columns, respectively. The crank angle signal 
generation equipment 2 which generates the section pulse signal SI corresponding to each and the 
gas column distinction signal S2 of the two sections within the include angle of **720 degrees which 
sandwiches the include angle from which combustion torque serves as max / 4 Ns (N means the 
number of gas columns), The rotational-speed detection equipment 3 which detects the rotational 
speed of an engine 1 by two section pulses, The processing unit 4 which judges the combustion 
dispersion condition for every gas column of two or more gas columns based on change of the signal 
S3 concerning the rotational speed which rotational-speed detection equipment 3 outputs, It consists 
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of load torque generators 5 which make it synchronize with control signal S4 which the processing 
unit 4 created based on the judgment of the aforementioned combustion condition, and make the 
crankshaft of an engine 1 generate a load. Said engines 1 are engines of arbitrary formats, such as a 
gasoline engine and a diesel power plant. When the number of gas columns of an engine 1 is also 
arbitrary, for example, it is a 4-cylinder, said two section pulses will be generated within **45 
degrees of the include angle which generates the maximum combustion torque. The processing unit 
4 is equipped with the backup memory 6, and the predetermined data computed with the various data 
beforehand prepared for this memory or a processing unit 4 are memorized. As a load torque 
generator 5, any one of the various auxiliary machinery connected with the crankshaft and power 
transmission device of an engine 1 is used, and this example explains using the good AC dynamo of 
a controllability as load torque control equipment 5. Although a field current control system and a 
generation-of-electrical-energy current control system can be used when carrying out the load torque 
control of the AC dynamo, a field current control system explains here. In addition, the fall of the 
responsibility resulting from the inductance of a field coil being large is solved by making high the 
electrical potential difference impressed. Drawing 2 shows the example of the concrete configuration 
of the car-body oscillating reduction equipment which used AC-dynamo 5A as a load torque 
generator 5. 

[001 1 ] The crank pulley by which 10 was fixed to the crankshaft in drawing 2 , and 1 1 are the 
pulleys connected with the crank pulley 10 by the belt 12, and the center of rotation of a pulley 1 1 is 
connected with the rotor-coil 13 center of rotation and the shaft 14 of AC-dynamo 5A. Rotation of a 
crankshaft is detected by crank angle sensor 2a which is crank angle signal generation equipment, 
and the detecting signal is inputted into a processing unit 4. It is rectified by the rectifier 15 and the 
alternating current generated with AC dynamo 13 is supplied to a dc-battery 16, 1.C. regulator 17, 
and the power section 18. I.C. regulator 17 adjusts input voltage and supplies necessary field current 
to a field winding 19. The power section 18 carries out the pressure up of said control signal S4 
computed with the processing unit 4 to necessary level, and supplies this to a field winding 19. Thus, 
AC-dynamo 5A acts as a load torque generator. 

[0012] The actuation of car-body oscillating reduction equipment based on the configuration shown 
in drawing 1 is explained with reference to drawing 3 - drawing 5 . Since dispersion arises in the 
combustion condition of each gas column and the torque of an engine 1 varies for this reason when 
dispersion exists in the fuel amount of supply of each gas column of an engine 1, an engine speed is 
also changed according to dispersion in the combustion condition of each gas column. If change of 
an engine speed (Ne) shows this, it will become like drawing 3 (A). In this example of illustration, it 
is assumed that an engine 1 is a 4-cylinder. In change of an engine speed, it is the wave which has 
four fluctuation peaks equal to the number of gas columns in the range of 720 degrees of crank 
angles so that clearly [ in drawin g 3 (A) ]. In this engine-speed wave, the maximal value NTn and 
the minimal value NBn of rotational speed are defined for every gas column. Here, n is the integer of 
1-4. In change of this engine speed, if coefficient-of- variation alphan =NTn-NBn (n=l-4) for every 
gas column is calculated using the maximal value NTn and the minimal value NBn, it will become 
like drawing 3 (B). this coefficient-of-variation alphan **** shown in drawing 3 (C) if based on 
change — it can assume that periodic exciting force has occurred in an engine 1, and as further shown 
to drawing 3 (D) by this periodic exciting force, the 0.5th oscillating component in an engine 1 can 
be assumed as a sine wave. It is alphan of draw ing 3 (B) in practice. The exact information on the 
0.5th vibration in the engine 1 which can be known is only a period, and can be correctly known 
neither about a phase nor the amplitude. As mentioned above, it is based on the engine speed S3 
detected from an engine 1, and is coefficient-of-variation alphan. The 0.5th vibration can be 
expected if it calculates. 

[001 3] The control procedure for reducing the 0.5th vibration by the processing unit 4 is explained 
based on the flow chart of drawing 4 and drawing 5 . At the first step 31, it is judged whether an idle 
switch is an ON state, when an engine 1 is not in an idling condition, processing 2 is performed (step 
33), and when it is in an idling condition, it is judged whether the temperature of the cooling water of 
an engine 1 is 80 degrees C or more (step 32). The contents of the processing 2 of step 33 are the 
same as the contents of processing performed at step 36. That is, ALT control is performed by the 
ALT (alt. NETO) control value beforehand prepared for the backup memory 6 when it is not in an 
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idling condition. In step 32, when water temperature is lower than 80 degrees C, it shifts to step 33 
and ALT control is performed, when water temperature is 80 degrees C or more, it moves to step 34 
and processing 1 is performed. According to the decision steps 31 and 32, oscillating reduction 
control which relates to this invention under the conditions of being in an idling condition and being 
after pre-heating operation is performed. The aforementioned alphan (n=l-4) is detected in 
processing 1, and it is alphan. Dispersion is computed. The detailed contents about processing 1 are 
shown in the flow chart of draw ing 5 . 

[0014] It is coefficient-of-variation alphan as it mentioned above in the processing 1 in step 34, in 

order to detect the combustion dispersion condition based on change of an engine speed for every 

gas column. It computes. It is NT about the peak side which the pulse width of said two section 

pulses is measured, and it asks for an engine speed, and is the high value of rotational-speed change. 

It carries out and is NB about a low side. It carries out. As shown in drawing 5 , four processings are 

performed at step 5 1 . Namely, alphan for which engine speeds NTn and NBn were read, and 

coefficient-of-variation alphan =NTn-NBn was calculated, distinguished the number (No.) of each 

gas column using the gas column distinction signal S2, and it asked for every gas column It contains 

and memorizes on alpha table. Thus, coefficient of variation alpha about each gas column n It asks. 

It judges whether it is the no by which step 51 was performed about four gas columns at the 

following step 52, and they are a part for the count of a convention, and coefficient-of-variation 

alphan at the following step 53 further. The called- for no is judged. As this count of a convention, 

five periods are set up in the engine speed of said drawing 3 (A), as a result, the coefficient of 

variation (they are 20 coefficient-of-variation data at all) of four gas columns in the five periods 

concerned is computed by steps 51-53, and it memorizes on alpha table of a backup memory 6. Next, 

said coefficient-of-variation [ of 20 pieces ] alphan alpha table reads and it is the average for every 

gas column, [0015]. [ i.e., ] 

[Equation 1] 
an 

[0016] It calculates (step 54). Furthermore, at the following step 55, it is a degree type and [0017]. 
[Equation 2] 

mi -ti 

[001 8] By calculating, it is alphan. Dispersion sigma is calculated. Thus, alphan Control of the 
following related with 0.5th oscillating reduction by making dispersion sigma for every related gas 
column into a control index is performed. 

[001 9] It is alphan by the processing 1 in step 34 of drawing 4 . If dispersion sigma is searched for, it 
will be judged whether next this sigma is larger than default value x (step 35). This default value x is 
a value decided corresponding to the condition of a load. When smaller than default value x, 
processing 2 is performed for dispersion sigma at step 36, and when larger than default value x, steps 
37-44 are performed. At step 36, since the 0.5th vibration is controlled, the ALT control value data 
included in a backup memory 6 are used, and ALT control is performed and continued. Since the 
0.5th vibration has occurred greatly, a series of steps 37-44 show the step for performing adjustment 
control which reduces this. 

[0020] The procedure of oscillating reduction control is explained with reference to the wave of the 
control signal (load torque corresponds to this signal) shown in steps 37-44 and drawing 3 (E) of 
drawing 4 . It is coefficient-of-variation alphan as mentioned above. If computed, the 0.5th period of 
vibration generated with an engine 1 can be known. Then, a processing unit 4 outputs the sine wave 
which has the period concerned using this periodic information as control signal S4, and gives it to 
AC-dynamo 5A (wave shown in the upper case of drawing 3 (E)). Although the period is correctly 
given in the wave before adjustment, the amplitude and a phase are given suitably. However, the 
amplitude is given as smallest possible amplitude. Next, the phase theta of control signal S4 is 
adjusted first (steps 37-39). In adjustment of a phase, a phase theta is ******** carried out first, and 
it is alphan at that time by processing 1 . It memorizes in quest of dispersion (step 38), and a phase is 
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performed shifting this actuation the aforementioned specified quantity every, and is performed by 
one period. And memorized alphan Finally it is memorized to a backup memory 6, using as the 
optimal phase theta the phase of the part where dispersion serves as smallest value into two or more 
dispersion (setting to step 43 mentioned later). The minimum value of dispersion can be obtained by 
the judgment by step 39. In this way, the wave of the control signal after the obtained phase 
adjustment is shown in the middle of drawing 3 (E). Next, the amplitude A of a control signal is 
adjusted (steps 40-42). In adjustment of the amplitude, the amplitude is set as the small value at first, 
and the amplitude is increased the specified quantity every (step 40). Whenever it increases the 
amplitude, said processing 1 is performed at step 41, and it is alphan. Dispersion is calculated. And 
obtained alphan As compared with all dispersion searched for before it, it judges whether it is the 
minimum value (step 42). It carries out repeatedly until the minimum value is asked for the above 
actuation at step 42. if the amplitude is enlarged gradually — dispersion — steps — although it 
becomes small, when it becomes the amplitude of a limitation in the change, finally it is memorized 
in a backup memory 6, using the amplitude A at that time as an optimum value (setting to step 43 
mentioned later). In this way, the wave of the control signal after the obtained amplitude adjustment 
is shown in the lower berth of drawing 3 (E). 

[0021] Said phase theta and amplitude A of the optimum value acquired by each aforementioned 
processing are memorized by the backup memory 6 as an ALT control value in step 43. In addition, 
a storage stage is not limited to this but may be memorized in any phase in practice. Moreover, a 
setup and storage of it are done at step 43, using dispersion sigma of the final minimum value in 
amplitude adjustment when the wave of a final control signal is acquired as said default value x. At 
said step 35, it is used forjudging whether the control signal became unsuitable at future aging with 
this default value x so that clearly. At step 44, the 0.5th vibration which processing 2 is performed 
like step 36, make control signal S4 output using the ALT control values theta and A memorized by 
the backup memory 6, and AC-dynamo 5A is made to generate load torque, and is generated with an 
engine 1 is reduced. As most of the 0.5th vibration is negated since the wave of the final control 
signal, i.e., the load torque after adjustment termination, shown in the lower berth of drawing 3 (E) is 
a reverse wave completely to the wave of the 0.5th vibration shown by drawing 3 (D), and shown in 
drawing 3 (F), it is coefficient-of-variation alphan after adjustment. It becomes almost fixed. 
[0022] Return and processing 1 are performed by step 34 after termination of step 44, and it is 
alphan. When dispersion is checked and dispersion is increasing 10% as opposed to default value x 
(=sigma), it readjusts by performing steps 37-44. That is, learning control is performed to aging. 
When dispersion acquired by the processing 1 of step 34 fulfills predetermined conditions to default 
value x, a control signal is generated using the ALT control value which was acquired by said 
adjustment and memorized by the backup memory 6, and it gives AC-dynamo 5 A, and oscillating 
reduction is controlled. 

[0023] Drawing 6 shows other examples and is the same drawing as drawing 3 . (A) of drawing 6 , 
(B), (C), (D), and (F) are the same as (A) - (D) of said drawing 3 , and (F) respectively. A point 
which is different in this example is a point using a duty 50% square wave as a control signal, as 
shown in (E) of drawing 3 . A period makes this square wave 1 cycle of an engine cycle, and the 
method is the same as the case where a sine wave explains in said example, to adjustment of a phase 
and the amplitude. When that maximum is restricted in adjustment of the amplitude, since the 0.5th 
vibration is strong, according to this square wave, it has the advantage that oscillating depressor 
effect becomes high, 

[0024] The 0.5th vibration generated with an engine 1 is detected by the engine speed, the 0.5th 
oscillatory wave form of an opposite phase is generated as a control signal using a periodic signal, 
and the load torque corresponding to this is generated with auxiliary machinery, and it consists of the 
above examples so that the 0.5th vibration may be reduced. 

[0025] Drawing 7 shows the flow chart for explaining other examples of oscillating reduction 
control. In the oscillating reduction control by this example, it has the description that the procedure 
of control is simplified. The processing flow shown in drawing 7 is performed by 720 degrees/every 
N (N is the number of gas columns). In drawing 7 , steps 61, 62, and 63 are the same as the contents 
of steps 51, 52, and 53 explained by drawing 5 respectively. It is coefficient-of-variation alphan of 
all gas columns per count of a convention when conditions are fulfilled in steps 62 and 63. After 
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asking, it shifts to step 64. Pulse width PW of the control signal later mentioned when investigating 
whether oscillating reduction control has already been performed and controlling at the time, and the 
rotational-speed change before and after this control at step 68 is investigated and it judges with the 
effectiveness of the control being inadequate at step 69 in step 64 [0026] 
[Equation 3] PW <= {maximum of set-up PW} 

It is constant value deltaPW at ********. it increases and control is continued. When judged with 
not controlling by step 64, count part drawing of a convention and its average are computed for 
coefficient-of-variation alphan of the rotational speed for every gas column the whole gas column 
from alpha table of a backup memory 6 (step 65). At steps 66 and 67, the existence of the weak gas 
column of combustion or the strong gas column of combustion is investigated based on the average 
for rotational-speed change for every gas column. If it exists in the weak gas column of combustion 
as a result, the control timing tl later mentioned at step 70 or t2 will be set up, if a gas column with 
strong combustion exists on the other hand, the control timing t3 will be set up at step 71, and it is 
pulse width PW to AC-dynamo 5 A at such timing. A control signal is outputted. 
[0027] Drawing. 8 (A), (B), and (C) show by comparison the timing of the control signal outputted 
by change of an engine speed, said step 70, or 71, respectively. Drawing 8 (A) is the case where it 
controls so that the core of load torque comes after the time amount tl which is equivalent to 1/2 
period of engine roll characteristic value from the explosion top dead center of the gas column, when 
the gas column judged as combustion being weak exists. Although this controlled variable (pulse 
width PW) is changed according to the amount of depression of combustion, since it detects based 
on the average at step 65, even if this depression has depression of combustion occasionally, it will 
be controlled by the same controlled variable, if it has fallen on the average. This is because it is [ the 
control effectiveness ] larger to always give a load similarly while the engine is resonating in the roll 
direction, and if it controls by this timing, vibration will be controlled in order that the force may 
work in the reverse direction in the place which returns to the original location, even if an engine 1 
vibrates greatly once. 

[0028] Drawing„8 (B) is the case where generate load torque in the direction which weakens the 
explosion torque of a gas column, and the 0.5th vibration is changed at primary vibration after the 
time amount t2 which corresponds 360 degrees after the gas column, when judged with combustion 
of a certain specific gas column being weak. Since the period of vibration becomes early, the 
deflection width of face of vibration becomes small, and what was resonating further stops in this 
case, resonating. If it excites so that an oscillating degree may be raised irrespective of 360 degrees 
when the number of gas columns of an engine 1 is more than a 4-cy Under, considering this principle, 
what times are sufficient, but since an engine load has a small direction with as little occurrence 
frequency of load torque as possible and it ends, it is desirable. The controlled variable of the point 
defined according to the average of depression is the same as that of the control approach of 
aforementioned d_rawing 8 (A). 

[0029] Drawing 8 (C) shows the control at the time of being judged with combustion of a certain gas 
column being strong. The control timing t3 at this time is set to generate load torque to compensate 
for explosion of the gas column concerned, weakens directly the explosive power of the gas column 
which has burned strongly by this, and controls the 0.5th vibration. 

[0030] In addition, detection of a combustion condition is coefficient-of-variation alphan of engine- 
speed type ** detected at every predetermined include angle (p degrees). Although carried out by 
asking, when time amount rotated p degrees is set to T, the acceleration alphan/T Becoming can be 
seen and a combustion condition can also be investigated, however — since vibration in case there is 
no rate change like an idling condition at this example is made into the problem — T= — as fixed — 
alphan Even if it sees a combustion condition, there is no change in effectiveness. 
[003 1] Drawing 9 shows the engine speed when controlling by the approach of drawing 8 (A), 
engine vibration, floor vibration, a rotational-speed variation, and the actual measurement of a 
control signal (load torque), when the gas column of combustion weak as an example exists. If 
attached to an engine speed and floor vibration, a continuous line shows the case where control by 
this invention is not carried out, and the broken line shows the case where it carries out. Floor 
vibration is sharply controlled so that clearly from this example. 

[0032] In the example explained based on said drawing 7 - drawing 9 , the generating pattern of the 
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0.5th vibration generated in an engine 1 is detected from change of an engine rotational speed, and it 
consists of the above explanation so that the torque for canceling the vibration concerned may be 
generated in a load torque generator to the timing according to the generating pattern, so that clearly. 

[0033] Next, other detection approaches of the 0.5th vibration generated with an engine 1 are 
explained. It constituted from each aforementioned example so that the information about the 0.5th 
vibration might be acquired using change of an engine speed. It is possible to take out from each part 
grade which contains the 0.5th component in an engine 1 and a car body 71 as the 0.5th vibration is 
shown in dra wing 10 and drawing 1 1 . Four 72 shows a wheel among drawing 10 . the fluctuation 
wave (upper case) of the engine speed which already explained Dl which shows two waves in 
drawing. 10 — using — the wave of the 0.5th vibration by data processing — taking out 73 is shown, 
the wave as which D2 expresses the average for every gas column of cylinder internal pressure using 
the cylinder internal pressure sensor 74 — 75 is calculated and by performing data processing further 
shows taking out the 0.5th vibration. It is shown that D3 detects engine vibration 77 using the sway 
sensors 76, such as a knock sensor formed in the engine 1, and takes out the 0.5th vibration using a 
filter further. It is shown that D4 detects mounting vibration or the floor vibration 80 using the sway 
sensors 79, such as a car height sensor attached in the mounting 78 (a load sensor is built in) 
prepared in the engine 1 or a car body 71, uses a filter for this, and takes out the 0.5th vibration. As 
mentioned above, since aforementioned each part is influenced of the 0.5th vibration generated with 
an engine 1 and contains the component, by these, it can detect the information concerning the 
vibration concerned and can take out a 0.5th oscillating component. 

[0034] Drawing Jl shows other examples as a detection means of the 0.5th vibration. D5 uses the 
wave of the generation-of-electrical-energy current 1 8 of said AC-dynamo 5 A, and takes out the 
0.5th vibration using a filter. Since the driving shaft of AC-dynamo 5A is connected with the 
crankshaft of an engine 1, the component of the 0 or 5th vibration is contained in the generation-of- 
electrical-energy current. Therefore, the 0.5th vibration can be taken out if the generation-of- 
electrical-energy current of an AC dynamo is used. Similarly, as shown in D6, since it connects with 
the output terminal of AC-dynamo 5 A, even if the terminal of a dc-battery 82 uses the voltage 
variation 83 of a dc-battery terminal, it can take out a 0.5th oscillating component. 
[0035] When it has the configuration which can detect the wave of a 0.5th oscillating component 
directly using a filter in the 0.5th oscillating detection approach mentioned above, like said example, 
in a processing unit 4, there is no need about count **** in dispersion in a combustion condition, and 
a control signal with the wave of the opposite phase for negating the 0.5th vibration can be made 
directly. 

[0036] Drawing .12 - dr awin g 15 show the decision approach of the controlled variable C given to 
.AC-dynamo 5 A by control signal S4. When how to define a controlled variable C is stated to a 
detail, a controlled variable C is at least four controlled- variable elements CI - C4. By the 
proportionality constant k, it is the following formula and [0037]. 
[Equation 4] C=k(Cl +C2 +C3 +C4) 

Be alike is given. Controlled variable CI As shown in drawing 12 , it is the controlled variable 
decided by the engine speed and amount of exciting-force detection fixed Rhine, and it is a 
controlled variable CI . It is given according to a map. Controlled variable C2 As shown in drawing 

13 , it is the controlled variable decided by the engine speed and engine load fixed Rhine, and it is a 
controlled variable C2. It is given according to a map. Controlled variable C3 As shown in drawing 

14 , it is the engine combustion temperature Tf. It is the controlled variable corresponded and 
decided and is a controlled variable C4 further. As shown in drawing 15 , it is the AC-dynamo 
temperature TA. It corresponds and is a controlled variable. Thus, in the processing unit 4, the 0.5th 
vibration was detected on the basis of change of an engine speed etc., and the controlled variable C 
given by control signal S4 generated in order to control this was being suitably adjusted 
corresponding to change of the operational status of an engine 1 . However, it is also possible to 
constitute so that the controlled variable C of arbitration can be chosen according to an engine. 
[0038] Drawing 16 shows the example of other auxiliary machinery which can be used as a load 
torque generator 5. In drawing 16 , 1 is the engine mentioned above and 10 is said KUNKU pulley 
fixed to the crankshaft of an engine 1 . As a load torque generator of the car-body oscillating 
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reduction equipment concerning this invention, auxiliary machinery, such as power steering motor 
5B connected with the crank pulley 10 and the power transmission device in addition to said AC- 
dynamo 5A, oil-pump 5C, compressor 5D of an air-conditioner, and Water pump 5E, can be used so 
that clearly [ in d ra wing 16 ]. In addition, it sets to each auxiliary machinery and is the inside TALT 
of drawing 16 . The load torque of an AC dynamo and TPS are the load torque of a power steering 
motor, and TOI L. The load torque of an oil pump and TCOMP are [ the load torque of a 
compressor, and ] T. WAT The load torque of a Water pump is shown, respectively and these mean 
the generating torque of each auxiliary machinery. 
[0039] 

[Effect of the Invention] In the above explanation, according to this invention, the following 
effectiveness arises so that clearly. 

[0040] Based on fluctuation of an engine speed etc., dispersion in the strength of combustion of each 
gas column is detected. The 0.5th period-of-vibration information generated with an engine based on 
********** of this combustion condition Drawing, Since the periodic wave signal for control for 
negating the vibration concerned based on this periodic information was generated, that phase and 
amplitude are adjusted so that dispersion in said combustion condition may become small, and it was 
made to make auxiliary machinery generate load torque by said periodic wave signal, The 0.5th 
vibration can be controlled effectively, rolling of a car can be abolished by this, and a degree of 
comfort in the time of engine idling actuation etc. can be especially made good. 
[0041] Moreover, since said 0.5th oscillating component detects for the signal which contains the 
oscillating component concerned from the part of the car influenced of the 0.5th vibration generated 
with an engine from drawing and this signal, the periodic wave signal for control generates based on 
this detection information and it made make auxiliary machinery generate the load torque which 
negates the 0.5th vibration, the 0.5th vibration can control effectively and the same effectiveness as 
the above is demonstrated. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing..!] It is the block diagram showing the theoretic configuration of the car-body oscillating 
reduction equipment concerning the 1st example of this invention. 

[Drawing 2] It is the block diagram showing the concrete configuration of this car-body oscillating 
reduction equipment. 

[Drawing 3] It is a wave form chart for explaining the control approach of oscillating reduction. 
[Drawing 4] It is a flow chart for explaining actuation of the car-body oscillating reduction 
equipment concerning the 1 st example. 

[Prawing.5] It is the flow chart which shows the operation which searches for dispersion in a 
combustion condition. 

[Drawing 6] It is the same drawing as drawing 3 which shows the 2nd example. 
[Drawing 7] It is the flow chart which shows the 3rd example. 

[Dxawing _8] It is a timing chart for explaining the control timing in the 3rd example. 
[Drawing 9] It is the explanatory view of the control effectiveness by the 3rd example. 
[DrawingJ[OJ It is the explanatory view showing other detection approaches of the 0.5th vibration. 
[Drawing 11] It is the explanatory view showing other detection approaches of the 0.5th vibration. 
[Drawing 12] Controlled variable CI It is drawing for explaining the decision approach. 
[Drawing 13] Controlled variable C2 It is drawing for explaining the decision approach. 
[Drawing_14] Controlled variable C3 It is drawing for explaining the decision approach. 
[Drawing 15] Controlled variable C4 It is drawing for explaining the decision approach. 
[Drawing .16] It is the explanatory view showing the example of other auxiliary machinery usable as 
a load torque generator. 
[Description of Notations] 

1 Engine 

2 Crank Angle Signal Generation Equipment 

3 Rotational-Speed Detection Equipment 

4 Processing Unit 

5 Load Torque Generator 

5 A AC dynamo 

6 Backup Memory 

■ 

[Translation done.] 
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